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Synopsis  of  Thesis  
 
  T i t l e :  Study on Spin Transport Properties in Single-layer Graphene by Using Magnetization Dynamics	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N a m e  o f  A p p l i ca n t :  ZHENYAO TANG 
	 
Based on the researches on graphene, the problems focused on the limit spin diffusion length and the unclear spin relaxation 
mechanism, so it is essential to establish a new method for investigations of spin transport properties in graphene. It is also 
important to study the properties of graphene from different view of point. So I applied a microwave on graphene devices in 
electron spin resonance (ESR) system to generate pure spin current by dynamical spin injection method, which is different with 
conventional electrical method to inject spins into condensed matters. The single-layer grapheme (SLG) used in this study was a 
large-area SLG grown by chemical vapor deposition (CVD) method. I evaporated a 25-nm-thick, 900× 300 µm2 rectangular 
shape Ni80Fe20 film (Py) and a 5-nm-thick and 1-µm-wide Pd wire by using electron beam lithography and an evaporation method. 
I investigated the spin transport properties in single-layer graphene by magnetization dynamics, including the observation of pure 
spin current of spin transport in SLG at room temperature by spin pumping, temperature dependence of the spin Hall angle of 
palladium and temperature dependence of spin coherence in SLG by spin pumping. The spin coherence in SLG in this study was 
estimated to be 1.36 µm at room temperature. This reliable result indicates the dynamical spin injection method is enforceable for 
graphene spintronics research. The spin Hall angle of Pd was also investigated and it surprisingly decreased with increasing 
temperature from 0.02 at 130 K to 0.01 at 300 K. Finally, I explored the temperature dependence of spin coherence in SLG by 
dynamical spin injection method. It was found that the spin coherence of SLG was almost independent of temperature by using 
magnetization dynamics. By these studies, a new viewpoint of the investigation of spin coherence in SLG was successfully 
established. It provides more perspective for the detailed investigation of spin relaxation mechanism and further studies for 
graphene future applications. 
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